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«*i  V REFER  TO 

napen-d 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne : 


.15  MAY  1979 


Inclosed  is  the  Phase  I Inspection  Report  for  Centennial  Lake  Dam  in 
Burlington  County,  New  Jersey  which  lias  been  prepared  under  authorization  of 
the  Dam  Inspection  Act,  Public  Law  92-167.  A brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 


Based  on  visual  Inspection,  available  records,  calculations  and  past 
operational  performance,  Centennial  Lake  Dam,  a high  hazard  potential 
structure,  is  judged  to  be  in  fair  overall  condition.  However,  the 
spillway  is  considered  seriously  inadequate  since  19  percent  of  the 
Probable  Maximum  Flood  (PMF)  would  overtop  the  dam.  The  seriously 
Inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency  condition, 
until  more  detailed  studies  prove  otherwise  or  corrective  measures 
are  completed.  The  classification  of  UNSAFE  applied  to  a dam  because 
of  a seriously  inadequate  spillway  is  not  meant  to  indicate  the  same 
dep.ree  of  emergency  as  would  be  associated  with  an  UNSAFE  classification 
applied  for  a structural  deficiency.  It  does  mean,  however,  that  based 
on  an  initial  screening,  and  preliminary  computations,  there  appears 
to  be  a serious  deficiency  in  spillway  capacity  so  that  if  a severe 
storm  were  to  occur,  overtopping  and  failure  of  the  dam  would  take 
place,  significantly  increasing  the  hazard  to  loss  of  life  downstream 
from  the  dam.  To  insure  adequacy  of  the  structure,  tlie  following  actions, 
as  a minimum,  are  recommended : 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified  professions 
consultant,  engaged  by  the  owner,  using  more  sophisticated  methods,  procedures 
and  studies  within  three  months  from  the  date  of  approval  of  this  report. 

Any  remedial  measures  necessary  to  insure  the  adequacy  of  the  spillway  and 
to  prevent  overtopping  should  he  initiated  within  calendar  year  1980.  In 
the  interim,  a detailed  emergency  operation  plan  and  warning  system,  should 
be  promptly  developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around-the-clock  surveillance  should  be  provided. 


NAPKN-I) 

honorable  bretui.m  I'.  ISvrnc 


b.  Within  six  months  from  t ho  Hate  of  approval  of  this  report,  engineering 
studies  and  analysis  should  he  performed  to  determine  the  dam's  embankment 
condition  and  structural  stability.  This  should  include  test  borings  to 
determine  material  properties  relative  to  stability.  Any  remedial  measures 
found  necessary  should  be  initiated  within  calendar  year  19S0. 


c.  Within  six  months  from  the  date  of  approval  of  this  report,  the 
following  remedial  actions  should  he  completed: 


(1)  All  trees  and  brush  on  the  earthfill  embankment  should  be  cut  off 
at  ground  level  and  removed  with  minimal  disturbance  of  the  embankment  surface. 


(2)  Kroded  and  bare  areas  along  the  upstream  and  downstream  embankment 
slopes  should  either  he  stabilized  and  treated  so  as  to  support  the  growth 
of  ground  cover  vegetation  or  riprapped  in  the  near  future.  Positive  drainage 
should  be  provided  along  the  crest  road. 


(3)  The  depressed  areas  along  the  dam  crest  should  be  filled  with 
suitable  material  to  develop  a continuous  level  dam  crest  or  as  an  alternative 
the  downstream  slope  in  these  areas  should  be  paved  with  asphalt  or  concrete 
to  protect  these  arras  during  periods  of  overflow. 


(4)  An  improved  securing  mechanism  should  be  provided  for  the  slide 
gate  wheel. 


d.  Within  one  year  from  the  date  of  approval  of  this  report  the  submerged 
portion  of  the  timber  box  snillway  and  the  discharge  culvert  should  be  Inspected 
closely  and  repaired  as  necessary. 


e.  Since  the  annual  lowering  of  the  lake  does  not  completely  expose  the 
dam  and  appurtenances,  the  lake  should  he  drained  at  least  once  every  five  years 
for  the  purpose  of  removing  sediment  at  the  spillway  and  to  permit  complete 
inspection  and  repair  of  the  dam  and  appurtenances. 


f.  The  owner  of  the  dam  should  Initiate  a formal  program  of  annual 
inspection  and  maintenance  in  the  near  future.  The  inspections  should  be 
recorded  on  standardized  check-list  forms.  Inspection  check-lists,  complete 
records  of  maintenance,  and  design  calculations  and  construction  drawings  for 
changes  made  to  the  dam  and  appurtenances  should  be  included  in  a permanent 
file.  Repairs  should  be  performed  as  required  and  the  following  maintenance 
should  be  performed  annually:  remove  brush  and  trees  from  the  embankment 
and  clear  debris  from  the  spillway  openings  and  the  downstream  channel. 


A topographic  survey  of  the  dam  and  vicinity  should  be  made. 


h.  The  present  informal  warning  system  should  be  formalized  with  a written 
procedure  for  monitoring,  and  operating  the  facility  with  specific  responsibilities 
assigned  to  personnel  Involved. 


NAPKN  -l) 

honorable  Brendan 


An  important  aspect  of  tlii*  l»am  Safety  Program  will  bo  the 
of  the  recommendat  Ions  made  as  a result  of  the  Inspection 
request  that  wo  he  advised  of  proposed  actions  taken  hv  t 
Implement  our  rococimend.it  lens  . 


.)  AMI'S  C.  TON 

Colonel,  Corps  of  l.npineers 
District  Engineer 


1 Incl 
As  stated 
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John  O' Dowd,  Act inp  Chief 

Bureau  of  Flood  Plain  t’«anapement 

Division  of  Water  Resources 

N.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  0862  ^ 


CENTKNNI AL  LAKE  DAM  (NJ00424) 

CORPS  OF  JWC INFERS  ASSESSMENT  OF  GENERAL  CONDITIONS 

This  dam  was  inspected  on  19  December  1978  by  Storch  F.nglneers  under 
contract  to  the  State  of  New  Jersey.  The  State,  under  agreement  with 
the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public 
Law  92-367. 


Centennial  Lake  Dam,  a high  hazard  potential  structure,  is  ludged  to  he  in 
fair  overall  condition.  However,  the  spillway  is  considered  seriously 
inadequate  since  19  percent  of  the  Probable  Maximum  Flood  (PMF)  would 
overtop  the  dam.  The  seriously  inadequate  spillway  is  assessed  as  an 
UNSAFE,  non-emergency  condition,  until  more  detailed  studies  prove 
otherwise  or  corrective  measures  are  completed.  The  classification  of 
UNSAFE  applied  to  a dam  because  of  a seriously  inadequate  spillwav  is 
not  meant  to  indicate  the  same  degree  of  emergency  as  would  be  associated 
with  an  UNSAFF  classification  applied  for  a structural  deficiency.  It 
does  mean,  however,  that  based  on  an  initial  screening,  and  preliminary 
computations,  there  appears  to  be  a serious  deficiency  in  spillway  capacity 
so  that  if  a severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam 
would  take  place,  significantly  increasing  the  hazard  to  loss  of  life 
downstream  from  the  dam.  To  insure  adequacy  of  the  structure,  the  following 
actions,  as  a minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified  professional 
consultant,  engaged  by  the  owner,  using  more  sophisticated  methods,  procedures 
and  studies  within  three  months  from  the  date  of  approval  of  this  report. 

Any  remedial  measures  necessary  to  insure  the  adequacy  of  the  spillway  and 
to  prevent  overtopping  should  be  initiated  within  calendar  year  1980.  In 
the  interim,  a detailed  emergency  operation  plan  and  warning  system,  should 
be  promptly  developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around-the-clock  surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report,  engineering 
studies  and  analysis  should  be  performed  to  determine  the  dam's  embankment 
condition  and  structural  stability.  This  should  include  test  borings  to 
determine  material  properties  relative  to  stability.  Any  remedial  measures 
found  necessary  should  be  initiated  within  calendar  year  1980. 

c.  Within  six  months  from  the  date  of  approval  of  this  report,  the 
following  remedial  actions  should  be  completed: 

(1)  All  trees  and  brush  on  the  earthfill  embankment  should  be  cut  off 
at  ground  level  and  removed  with  minimal  disturbance  of  the  embankment  surface. 

(2)  Eroded  and  bare  areas  along  the  upstream  and  downstream  embankment 
slopes  should  either  be  stabilized  and  treated  so  as  to  support  the  growth 

of  ground  cover  vegetation  or  riprapped  in  the  near  future.  Positive  drainage 
should  be  provided  along  the  crest  road . 


(3)  The  depressed  areas  ,i!onp  the  dam  crest  should  he  filled  with 
suitable  material  to  develop  a continuous  level  d am  crest  or  as  an  alternative 

v ....  the  downstream  slope  In  these  areas  should  he  paved  uith  asphalt  or  concrete 
to  protect  these  areas  durlnp  periods  of  overflow. 

(4)  An  Improved  securing  mechanist!  should  hr  provided  for  the  slide 
p,ate  whee  1 . 

d.  Within  one  year  from  the  date  ot  approval  of  tills  report  the  submerged 
portion  of  the  timber  box  splllwav  and  the  discharge  culvert  should  be  inspected 
closely  and  repaired  as  necessarv . 

e.  Since  the  annual  lowering  of  the  lake  does  nor  completely  expose  the 
dam  and  appurtenances , the  lake  should  he  drained  at  least  once  every  five  years 
for  the  purpose  of  removing  sediment  at  the  spillway  and  to  permit  complete 
inspection  and  repair  of  the  dam  and  appurtenances. 

f.  The  owner  of  the  dam  should  initiate  a formal  program  of  annual 
inspection  and  maintenance  in  the  near  future.  The  inspections  should  be 
recorded  on  standardized  check-list  forms.  Inspection  check-lists,  complete 
records  of  maintenance,  and  design  calculations  and  construction  drawings  for 
changes  made  to  the  dam  and  appurtenances  should  he  Included  in  a permanent 
file.  Repairs  should  be  performed  as  required  and  the  following  maintenance 
should  be  performed  annual lv:  remove  brush  and  trees  from  the  embankment 
and  clear  debris  from  the  spillway  openings  and  the  downstream  channel. 

g.  A topographic  survey  of  the  dam  and  vlcinltv  should  be  made. 

h.  The  present  informal  warning  svstem  should  be  formalized  with  a written 
procedure  for  monitoring  and  operating  the  facility  with  specific  responsihll 1 ties 
assigned  to  personnel  Involved. 
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DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OF  ENGINEERS 
CUSTOM  HOUSE— E D • CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  1SIOS 


3 0 MAR  1979 


Dsar  Govsrnor  Byrne: 


This  Is  in  reference  to  our  ongoing  National  Program  for  Inspection  of 
Non-Federal  Dams  within  the  State  of  New  Jersey.  Centennial  Lake  Dam 
(Federal  l.D.  No.  NJ00424),  a high  hazard  potential  structure  has  recently 
(Men  Inspected.  The  das  is  owned  by  the  Centennial  Land  Development 
Company  and  la  located  on  Taunton  Lake,  a tributary  of  Haynes  Creek  In 
Medford  Lakes,  Burlington  County. 


Using  Corps  of  Engineers  screening  criteria.  It  has  been  determined 
that  the  dam's  spillway  la  seriously  Inadequate  since  approximately  19 
percent  of  the  Probable  Maximum  Flood  would  overtop  the  dam.  The  seriously 
inadequate  spillway  is  assessed  as  an  UNSAFE,  non-emergency  condition, 
until  more  detailed  studiea  prove  otherwise,  or  corrective  measures  are 
completed.  The  classification  of  UNSAFE  applied  to  a dam  because  of  a 
seriously  Inadequate  spillway  is  not  meant  to  Indicate  the  same  degree  of 
emergency  as  would  be  associated  with  an  UNSAFE  classification  applied  for 
a structural  deficiency.  It  does  mean,  however,  that  based  on  an  Initial 
screening  and  preliminary  computations,  there  appears  to  be  a serious 
deficiency  in  spillway  capacity  so  that  if  a severe  storm  were  to  occur, 
overtopping  and  failure  of  the  dam  could  take  place,  significantly 
Increasing  the  hazard  potential  to  loss  of  life  downstream  from  the  dam. 

As  a result  of  this  UNSAFE  determination,  it  is  recommended  that  the 
dam's  owner  take  the  following  measures  within  30  days  of  the  date  of 
this  letter: 


a.  Engage  the  services  of  a qualified  professional  consultant  to  more 
accurately  determine  the  spillway  adequacy  by  using  more  detailed  and 
sophisticated  hydrologic  and  hydraulic  analyses,  and  to  recomsmnd  any 
remedial  meaaures  required  to  prevent  overtopping  of  the  dam. 


b.  In  the  interim,  a detailed  emergency  operation  plan  and  downstream 
warning  system  should  be  developed.  Also,  roui.d-the-clock  surveillance 
should  be  provided  during  periods  of  unusually  heavy  precipitation. 


IN  REPLY  REFER  TO 

HAPEN-D 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


NAPEN-D 

Honorable  Brendan  T.  Byrne 


A final  report  on  this  Phase  I Inspection  with  a detailed  analysis  of  the 
situation,  will  be  forwarded  to  you  within  two  months . 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


Cy  Furn: 

Dirk  C*  Hofaan,  Actg.  Deputy  Director 
Division  of  Water  Resources 
N.J.  Dept  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 


John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.J.  Dept  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 
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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Drainage  Basin: 
Stream: 

Date  of  Inspection: 


Centennial  Lake  Dam,  NJ00424 

New  Jersey 

Burl ington 

Delaware!  River 

Tributary  to  Haynes  Creek 

December  19,  1978 


As sessment  of  General  Condition  of  Dam 


Information  available  for  this  study  is  adequate  for  a Phase  I 
assessment.  Based  on  available  records,  past  operational  performance, 
a visual  inspection  and  Phase  I engineering  analyses.  Centennial 
Lake  Dam  is  in  fair  overall  condition,  and  outwardly  structurally 
stable,  however  the  hydraulic  capacity  of  the  spillway  is  seriously 
inadequate.  The  SDF  (Spillway  Design  Flood)  for  Centennial  Lake 
Dam  is  1/2  PMF.  The  spillway  at  the  dam  is  capable  of  passing  18% 
of  the  PMF. 


Unsatisfactory  conditions  observed  at  the  dam  consist  of  trees  and 
brush  growing  on  the  embankment,  eroded  and  bare  areas  along  the 
embankment  slopes,  one  foot  deep  depressed  areas  in  the  paved  crest 
road  at  each  end  of  the  dam  and  an  inadequate  securing  mechanism 
for  the  gate  wheel.  Reportedly,  in  the  past  holes  and  depressions 
have  developed  in  the  embankment  as  a result  of  loss  of  soil  from 
above  the  joint  between  the  brick  arch  and  corrugated  metal  arch. 


It  is  recommended  that  the  following  remedial  measures  be  undertaken 
by  the  owner  in  the  near  future. 

1.  All  trees  and  brush  on  the  earthfill  embankment  should  be 
cut  off  at  ground  level  and  removed  with  minimal  disturbance 
of  the  embankment  surface. 

2.  Eroded  and  bare  areas  along  the  upstream  and  downstream 
embankment  slopes  should  either  be  stabilized  and  treated 
so  as  to  support  the  growth  of  ground  cover  vegetation  or 
riprapped  in  the  near  future.  Positive  drainage  should 
be  provided  along  the  crest  road. 

3.  The  depressed  areas  along  the  dam  crest  should  be  filled 
with  suitable  material  to  elevation  66,  so  as  to  develop 
a continuous  level  dan  crest  or  as  an  alternative  the 
downstream  slope  in  these  areas  should  be  paved  with 
asphalt  or  concrete  to  protect  these  areas  during  periods 
of  overflow. 

4.  An  Improved  securing  mechanism  should  be  provided  for  the 
slide  gate  wheel. 

The  owner  of  the  dam  should  initiate  a formal  program  of  annual 
Inspection  and  maintenance  in  the  near  future.  The  inspections 
should  be  performed  by  a qualified  professional  engineer  and  the 
bbservations  and  measurements  should  be  recorded  on  standardized 
check-list  forms.  Inspection  check-lists,  complete  records  of 
maintenance  and  design  calculations  and  construction  drawings  for 
changes  made  to  the  dam  and  appurtenances  should  be  included  in  a 
permanent  file,  available  for  public  inspection. 


Repairs  should  be  performed  as  required  and  the  following  maintenance 
should  be  performed  annually:  remove  brush  and  trees  from  the 
embankment  and  clear  debris  from  the  spillway  openings  and  the 
downstream  channel. 


Since  the  annual  lowering  of  the  lake  does  not  completely  expose 
the  dam  and  appurtenances,  the  lake  should  be  drained  at  least  once 
every  five  years  for  the  purpose  of  removing  sediment  at  the  spillway 
and  to  permit  complete  inspection  and  repair  of  the  dam  and  appurtenances. 


The  present  informal  warning  system  should  be  formalized  with  a 
written  procedure  for  monitoring  and  operating  the  facility  with 
specific  responsibilities  assigned  to  personnel  involved. 


A qualified  professional  engineer  should  be  engaged  in  the  near 
future  to  perform  a comprehensive  dam  stability  analysis  with 
special  attention  given  to  the  discharge  culvert  joint.  A topographic 
survey,  borings  and  test  probes  should  be  performed  as  part  of  the 
stability  analysis.  In  addition  Taunton  Lake  (downstream  of  Centennial 
Lake  Dam)  should  be  drawn  down  so  that  the  downstream  toe  of  Centennial 
Lake  Dam  is  exposed  for  Inspection  as  part  of  the  stability  analysis. 
This  inspection  should  be  coordinated  with  the  normal  annual  lowering 
of  the  lake  if  possible. 


The  submerged  portion  of  the  timber  box  spillway  and  the  discharge 
culvert  should  be  Inspected  closely  in  the  future  for  distress  or 
deterioration. 


Richard  J.  McDermott,  P.E. 
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This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  30214.  The  purpose  of  a Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a Phase  I investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  It  is  important  to  note  that  the  condition  of  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  the 
unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  Its  general  condition  and  the  downstream  damage 
potential . 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


CENTENNIAL  LAKE  DAM  I.D.  NJ00424 


SECTION  1:  PROJECT  INFORMATION 


1.1  General 


a.  Authority 

Public  Law  92-367,  August  8,  1972  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a National  Program  of  Dam  Inspection  throughout  the 
United  States.  The  Division  of  Water  Resources  of  the 
New  Jersey  Department  of  Environmental  Protection  (NJDEP) 
in  cooperation  with  the  Philadelphia  District  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibil ity 
of  supervising  the  inspection  of  dams  within  the  State  of 
New  Jersey.  Storch  Engineers  has  been  retained  by  the 
NJDEP  to  inspect  and  report  on  a selected  group  of  these 
dams.  The  NJDEP  is  under  agreement  with  the  Philadelphia 
District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

Centennial  Lake  Dam  was  inspected  on  December  19,  1978  to 
generally  assess  the  operational  adequacy  and  structural 
integrity  of  the  dam  and  appurtenances. 
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1.2  Description  of  Project 


a.  Description  of  Dan  and  Appurtenances 

The  facilities  at  Centennial  Lake  Dam  consist  of  an 
earthfill  embankment  with  a timber  box  spillway  (See 
Plate  4,  Overview  Photo  and  Photos  1 and  2).  The  spillway 
discharges  into  an  arch  culvert  which  extends  through  the 
embankment  and  outfalls  into  Taunton  Lake  at  the  downstream 
toe  of  the  dam  (See  Photos  3,  4 and  10). 

The  earthfill  embankment  is  approximately  300  feet  long 
and  extends  east/west.  The  embankment  crest  width  is 
about  37  feet  with  an  asphalt  paved  roadway  at  its  center, 
21  feet  wide  (See  Photo  9).  Based  on  field  measurements 
the  upstream  slope  of  the  dam  is  approximately  1:1  and 
the  downstream  slope  is  about  1.5:1  (See  Plate  6). 

Moderate  vegetation  consisting  of  low  level  ground  cover, 
brush  and  trees,  covers  most  of  the  upstream  and  downstream 
slopes  of  the  embankment.  There  are  depressed  areas 
(one  foot  deep)  in  the  dam  crest  at  the  east  and  west 
ends  of  the  dam.  There  are  several  bare  areas  on  the 
upstream  and  downstream  slopes  which  apparently  have  been 
caused  by  poor  crest  road  drainage.  (See  Photos  6,  7 and 
8).  Erosion  of  the  upstream  slope  is  also  partly  due  to 
wave  action. 

The  spillway  consists  of  a timber  box  with  a timber  cover 
platform  (See  Plate  5).  The  lake  discharges  via  overflow 
through  five  timber  stoplog  controlled  openings.  Three 
openings  are  located  on  the  south  face  of  the  timber 
structure.  The  center  opening  Is  connected  by  a timber 
chamber  to  a manual  slide  gate,  which  discharges  into  the 
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discharge  culvert  under  the  embankment.  The  remaining 
openings  In  the  south  face  plus  the  two  openings,  one  on 
each  of  the  east  and  west  faces  of  the  spillway,  serve  as 
controlled  overflow  weirs  discharging  into  the  arch 
culvert. 

The  discharge  culvert  consists  of  approximately  25  feet 
of  brick  arch  (upstream)  and  20  feet  of  corrugated  metal 
pipe  arch  (downstream).  The  culvert  discharges  directly 
into  Taunton  Lake  at  the  downstream  toe  of  the  embankment. 

b.  Location 

Centennial  Lake  Dam  is  located  in  the  Medford  Lakes 
section  of  the  Township  of  Medford,  Burlington  County, 

New  Jersey  (See  Plates  1 and  2).  Discharge  from  Centennial 
Lake  enters  Taunton  Lake,  a tributary  of  Haynes  Creek. 

c.  Size  and  Hazard  Classification 

Lands  Immediately  surrounding  Centennial  Lake  are  generally 
privately  owned  and  contain  moderate  residential  development. 
There  are  two  lakes  downstream  from  Centennial  Lake  Dam 
that  are  directly  effected  by  Centennial  Lake  discharge, 
Taunton  Lake  and  Lake  Pine.  Both  downstream  lakes  have 
substantial  residential  development  along  their  shorelines. 
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Size  and  hazard  classification  criteria  presented  in 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams," 
published  by  the  U.  S.  Army  Corps  of  Engineers  are  as 
f ol 1 ows : 


SIZE  CLASSIFICATION 


Category 
Smal  1 

Intermediate 

Large 


IMPOUNDMENT 


Storage  (Ac-Ft) 
<1000  and  >50 
>1000  and  <50,000 
>50,000 


Height  (Ft) 
<40  and  >25 
>40  and  <100 
>100 


HAZARD  POTENTIAL  CLASSIFICATION 


Category 

Low 


Significant 


High 


Loss  of  Life 
(Extent  of  Development) 
None  expected  (No  per- 
manent structures  for 
human  habitation 
Few  (No  urban  develop- 
ments and  no  more  than 
a small  number  of 
inhabitable  structures) 
More  than  few 


Economic  Loss 
(Extent  of  Development) 
Minimal  (Undeveloped 
to  occasional  structures 
or  agriculture) 
Appreciable  (Notable 
agriculture,  industry 
or  structures) 

Excessive  (Extensive 
community,  industry 
or  agriculture) 


The  characteristics  of  Centennial  Lake  Dam  are 


887  acre-feet  (at  top  of  dam) 


Storage 


Height 


Potential  Loss  of  Life:  Approximately  40  residential 

dwellings  along  shore  of  Taunton  Lake 
(immediate  downstream)  within  the 
SDF  flood  plain. 


Potential  Economic  Loss:  Flooding  of  residential  and  commercial 

development  in  the  downstream  area. 


Therefore,  Centennial  Lake  Dam  is  classified  as  "small"  size 
with  "high"  hazard  potential. 


d.  Ownership 


Centennial  Lake  Dam  is  owned  by  the  Centennial  Land  Development 
Company,  30  Springdale  Rd.,  Cherry  Hill,  N.J.  08003. 


e.  Purpose  of  the  Dam 


Centennial  Lake  Dam  impounds  a recreational  lake  used  by  land 
owners  adjoining  the  impoundment.  This  use  is  consistent  with 
the  "Application  for  Permit  for  Construction  or  Repair  of  Dam 
made  by  the  Centennial  Land  Development  Company  in  1955. 


Design  and  Construction  History 


No  drawings  or  design  calculations  are  available  for  the 
original  construction  of  the  dam.  Reportedly,  the  dan 
was  constructed  to  impound  cranberry  bogs  in  1876. 

Reconstruction  work  was  performed  on  the  dam  and  spillway 
In  1954.  The  embankment  crest  was  raised  one  foot,  the 
spillway  was  reconstructed  and  the  discharge  culvert  was 
extended  downstream.  The  work  was  inspected  on  November  30,  1954 
by  New  Jersey  Division  of  Water  Policy  and  Supply 
(NJDWPS)  Engineer  W.E.  Edens. 


Normal  Operational  Procedures 

The  operation  of  the  spillway  facilities  at  Centennial 
Lake  Dam  is  coordinated  and  for  the  most  part  performed 
by  the  Civil  Defense  Director  of  the  Township  of  Medford. 

Maintenance  at  Centennial  Lake  Dam  is  usually  performed 
"as-needed"  by  the  Burlington  County  Road  Department  or 
the  Township  of  Medford,  in  cooperation  with  the  owner. 
Regular  maintenance  consists  of  the  following:  lowering 
the  water  level  each  spring  to  permit  repair  of  docks, 
cleaning  of  beaches  and  inspection  and  repair  of  the  dam 
and  appurtenances.  Occasionally  fill  and  sod  is  placed 
on  the  embankment  slopes  to  restore  and  stabilize  eroded 
areas. 


1.3  Pertinent  Data 


a.  Drainage  Area  = 7.3  square  miles 


Maximum  known  flood  at  dam 

site 

Nearly  overtopped 

in  1967 

Outlet  works  at  pool  elevation 

68 

Diversion  tunnel  low  pool  outlet 

at  pool  elevation 

Diversion  tunnel  outlet  at 

N.A. 

pool  elevation 

N.A. 

Gated  spillway  capacity  at 

pool 

elevation 

0 cfs 

Gated  spillway  capacity  at 

top  of 

dam  (Elev.  65.0) 

* 

324  cfs 

Total  spillway  capacity  at 

top  of 

dam  (E lev.  65.0) 

324  cfs 

c.  Elevation  (ft.  above  MSL) 


Top  of  dam 

65.0 

(depressed  areas) 

66.0 

(remainder  of  crest) 

Maximum  pool  design  surcharge 

67.1 

Full  flood  control  pool 

N.A. 

Recreation  pool 

59.6 

Spillway  crest 

59.6 

Upstream  portal  invert  diversion 

tunnel 

N.A. 

Stream  bed  at  center  line 

of  dam 

47.9 

Maximum  tail  water 

60.5 

(estimated) 

Reservoi r 


Length  of  maximum  pool 
Length  of  recreational  pool 
Length  of  flood  control  pool 

Storage  (Acre-Feet) 

Spillway  pool 

Recreation  pool 

Flood  control  pool 

Maximum  design  surcharge 

Top  of  dam  (65. 0, depressed  areas) 

Reservoir  Surface  (acres) 

Spillway  crest 
Recreation  pool 
Maximum  design  surcharge 
Top  of  dam 

Dam 

Type 

Length 

Height 

Side  slope  - Upstream 
- Downstream 
Impervious  core 
Cut-off 

Grout  curtain 


5700  ft. 
5000  ft. 
N.A. 


334 
334 
N.  A. 
940 
701 


52.8 

52.8 

102 

88 


Earthfil 1 
300  feet 
18. 1 feet 

1 horiz.  to  1 vert. 
1.5  horiz.  to  1 vert. 
Unknown 

Timber  sheeting 
adjacent  to  spillway 
Unknown 


Diversion  and  Regulating  Tunnel 


N.A. 


Spillway 

Type 

Length  of  weir 
Crest  elevation 
Gates 

Upstream  Channel 
Downstream  channel 


Regulating  Outlets 


Timber  box  with 

4 weir  openings 

10. 7 ft.  (4  openings) 

+59.6 

Stopl ogs 

N.A. 

Discharge  culvert(Brick 
arch  and  CMPA) 


A 24"  X 24"  manual  timber  slide  gate  and  stoplogs  on  center 
opening  of  spillway  as  shown  in  1954  reconstruction  drawing. 
Reportedly,  a 30"  X 30"  manual  stainless  steel  slide  gate 
and  stoplogs  on  center  opening  of  spillway.  The  new  gate 
wheel  and  stainless  steel  stem  were  observed  during  the 
field  inspection,  but  the  size  of  the  gate  could  not  be 
confirmed. 


SECTION  2:  ENGINEERING  DATA 


2.1  Design 

Design  calculations  and  construction  drawings  were  not  available 
for  the  original  dam  construction.  The  dam  was  reconstructed 
In  1954.  One  construction  drawing  is  on  file  with  the  NJDEP. 
This  drawing  indicates  reconstruction  work  consisting  of: 

1.  Installation  of  new  creosoted  horizontal  timber 
sheeting  and  bracing  in  the  spillway, 

2.  Raising  of  the  embankment  crest  (1  foot), 

3.  Timber  sheet  pile  cutoff  walls  between  the  outside 
of  the  spillway  and  the  discharge  culvert  on  upstream 
embankment  slope. 

4.  Extension  of  the  arch  culvert  downstream. 

2.2  Construction 

There  are  no  records  of  the  original  construction  of  the  dam 
in  the  in  the  NJDEP  file.  Reportedly,  the  dam  was  constructed 
in  1876  to  impound  cranberry  bogs. 

The  1954  reconstruction  drawing  i-n  the  NJDEP  file  contains 
as-built  information  for  the  timber  box  spillway  openings. 

The  dam  reconstruction  was  inspected  by  NJDWPS  Engineer,  W.  E. 
Edens  on  November  30,  1954.  The  inspection  report  indicates 
that  the  work  performed  up  to  the  report  date  consisted  of 
reconstruction  of  the  timber  box  spillway.  Work  to  be  performed 
subsequent  to  the  inspection  consisted  of  raising  the  embankment 
crest,  installing  the  sheet  pile  cutoff  wall  and  installing 
the  downstream  corrugated  pipe  arch  section. 
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2.3  Operation 


No  records  of  operation  of  the  dam  have  been  kept  by  the 
owner.  Generally,  the  lake  level  is  lowered  a few  feet  annually 
in  early  spring  to  permit  repair  of  the  docks  and  bulkheads 
along  the  shoreline.  The  lake  is  permitted  to  function  naturally 
throughout  the  rest  of  the  year  and  is  naturally  regulated  by 
uncontrolled  overflow  at  the  spillway. 

The  dam  was  inspected  on  July  20,  1966  by  NJDWPS  Engineer, 

C.D.  Gilman.  This  inspection  was  made  in  response  to  requests 
by  local  residents.  The  inspection  report  in  the  NJDEP  file 
indicates  that  the  dam  was  in  good  condition.  It  was  also 
noted  in  this  report  that  the  dam  could  be  altered  to  accommodate 
a 50-year  flood  (South  Jersey  Curve)  by  providing  an  emergency 
spillway  at  the  east  end  of  the  dam. 

Based  on  calculations  in  Appendix  4,  and  experience  at  the 
dan,  the  total  drawdown  of  the  lake  would  take  approximately  4 
days.  The  slide  gate  controlling  discharge  from  the  center 
opening  of  the  principal  spillway  is  used  to  lower  the  lake 
level.  This  gate  is  generally  used  to  augment  overflow  discharge 
during  severe  storms  and  stoplogs  are  removed  from  the  other 
four  openings. 

2.4  Evaluation 

a.  Availability 

Limited  engineering  information  was  available  from  the 
NJDEP  file.  This  file  contains  one  construction  drawing, 
the  "Application  for  Permit  for  Construction  or  Repair  of 
Dam"  for  the  1954  reconstruction,  two  dam  Inspection 
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reports,  dated  November  30,  1954  and  July  20,  1966  and 
miscellaneous  correspondence.  This  information  is  on 
microfiche  and  is  available  for  inspection  at  the  offices 
of  the  Bureau  of  Flood  Plain  Management,  1474  Prospect 
Street,  Trenton,  N.  J. 

A representative  of  the  Centennial  Land  Development 
Company  indicated  that  there  are  no  formal  records  for 
operation  and  construction  at  Centennial  Lake  Dam. 

4 

b.  Adequacy 

Available  engineering  data  pertaining  to  Centennial  Lake 
Dam  and  appurtenances  is  not  adequate  to  be  of  significant 
assistance  to  the  performance  of  a Phase  I assessment. 


c.  Validity 

Based  on  the  findings  of  the  field  inspection,  the  information 
contained  in  the  NJDEP  file  on  Centennial  Lake  Dam  is 
essentially  accurate  with  respect  to  the  as-built  conditions 
at  the  site. 
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SECTION  3:  VISUAL 


3. 1 Findings 
a.  General 

Centennial  Lake  Dam  was  inspected  on  December  19,  1978 
and  March  8,  1979  by  members  of  the  staff  of  Storch 
Engineers.  A visual  inspection  check  list  containing 
Information  collected  during  the  field  inspections  is 
contained  in  Appendix  1.  The  following  procedures  were 
employed  for  the  inspection: 


1.  The  embankment,  appurtenant  structures,  and 
adjacent  areas  were  examined. 

2.  The  embankment  and  accessible  appurtenant 
structures  were  measured  and  key  elevations 
were  determined  by  hand  level. 

3.  The  embankment,  appurtenant  structures  and 
adjacent  areas  were  photographed. 

Information  presented  in  the  following  portions  of  this 
Section  of  the  report  consists  of  observations  made 
during  the  field  inspections. 


b.  Dam 


The  earthfill  embankment  and  spillway  appeared  to  be  In 
good  condition  with  no  localized  depressions,  wildlife 
burrows  or  other  signs  of  distress.  Most  of  the  upstream 
and  downstream  slopes  were  covered  with  extensive  vegetation 
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consisting  of  low  ground  cover,  brush  and  trees.  Several 
localized  eroded  areas  were  noted  on  the  slopes.  These 
areas  were  apparently  the  result  of  poor  crest  road 
drainage  on  the  upstream  and  downstream  slope  and  wave 
action  during  high  water  levels  on  the  upstream  slope. 

No  seepage  was  observed. 

Depressed  areas  were  observed  in  the  embankment  crest  at 
the  east  and  west  ends.  These  areas  were  1 foot  deep 
(bottom  elevation  65)  with  triangular  cross  sections  and 
about  50  feet  wide  at  elevation  66.  Reportedly,  these 
areas  were  intended  as  emergency  overflow  areas. 

An  18  inch  diameter  storm  drain  outfall  with  a concrete 
headwall  was  observed  on  the  east  side  of  the  downstream 
channel  about  10  feet  north  of  the  toe  of  the  dam.  (See 
Plate  4 and  Photo  5). 

| 

Generally,  soils  at  the  dam  site  are  composed  of  unconsolidated 
stratified  silty  sand  and  narrowly  graded  sand  of  marine 
origin.  These  deposits,  known  as  Kirkwood  Sands,  were 
formed  during  the  Tertiary  Period  and  extend  for  a considerable 
depth.  The  lake  basin  contains  significant  surficial 
organic  matter,  silt  and  sand  with  some  clay.  Bedrock  is 
more  than  100  feet  below  the  surface. 

Spillway 

The  exposed  portion  of  the  timber  box  structure  was 
generally  in  good  condition.  The  submerged  and  buried 
portions  were  not  inspected.  The  spillway  was  essentially 
in  accordance  with  the  as-built  information  on  the  1954 
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reconstruction  drawing.  It  was  noted  however,  that  all  of 
the  openings  except  the  center  opening  on  the  south  face 
of  the  spillway  structure  had  been  reduced  In  height  from 
the  3 feet  Indicated  on  the  1954  reconstruction  drawing 
to  2.4  feet.  Apparently,  an  additional  stoplog  has  been 
placed  In  these  spillway  openings.  The  center  opening  on 
the  south  face  of  the  structure  was  still  3-feet  high  as 
indicated  on  the  1954  reconstruction  drawing. 

Auxiliary  Spillways 

Two  18  inch  diameter  corrugated  metal  pipes  located  123 
feet  east  and  46  feet  west  of  the  center  line  of  the 
principal  spillway  were  described  In  the  "Application  for 
Permit  for  Construction  or  Repair  of  Dam"  In  the  1954 
• reconstruction  and  the  dam  inspection  reports  prepared  by 

NJDWPS  engineers  on  November  30,  1954  and  July  20,  1966. 

No  evidence  of  these  pipes  was  found  during  the  Inspection 
performed  on  December  19,  1978,  or  during  the  follow-up 
Inspection  on  March  8,  1979. 
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Outlet  Works 


Water  passing  through  the  center  opening  of  the  principal 
spillway  enters  a timber  chamber  which  Is  controlled  by  a 
manual  slide  gate.  The  slide  gate  opening  permits  discharge 
from  the  chamber  to  the  arch  culvert.  The  gate  wheel  was 
readily  accessible  from  the  timber  platform  on  top  of  the 
timber  box  spillway.  The  lift  mechanism  and  the  stainless 
steel  stem  were  In  good  condition.  The  securing  mechanism 
for  the  slide  gate  consisted  of  a light  duty  chain  extending 
from  a gate  wheel  to  the  adjacent  timber  railing,  which 
Is  considered  to  be  Inadequate.  The  mechanism  was  not 
tested. 
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At  the  time  of  the  Inspection  the  slide  gate  controlling 
the  center  opening  was  closed. 

Discharge  Culvert 

Overall  the  discharge  culvert  was  In  good  condition  with 
no  noticeable  deterioration.  The  timber  post  and  the 
joint  at  the  center  of  the  culvert  between  the  two  sections 
were  observed  but  were  not  accessible  and  therefore  could 
not  be  Inspected  closely. 

The  upstream  section  of  the  culvert  consists  of  a brick 
arch  section  7.3  feet  high  by  9.1  feet  wide.  The  downstream 
culvert  section  consists  of  a corrugated  metal  pipe  arch 
8.5  feet  high  by  8.5  feet  wide. 

d.  Reservoir  Area 

Centennial  Lake  Is  approximately  5,000  feet  long  and 
varies  In  width  from  about  300  feet  at  the  dam  to  about 
1200  feet  at  the  widest  point.  The  Immediate  shore  line 
contains  residential  development. 

Most  of  the  Centennial  Lake  drainage  area  is  flat  and 

I 1 

swampy.  The  area  surrounding  the  lake  slopes  gradually 
upward  away  from  the  lake  to  a maximum  relief  of  approximately 
120  feet  above  the  normal  pool  elevation.  There  are 
|i  numerous  docks  and  bulkheads  In  the  residentially  developed 

areas  along  the  lake  shore.  There  are  also  recreational 
beach  areas  along  the  shore. 
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e.  Downstream  Channel 


The  spillway  and  the  outlet  works  discharge  through  the 
arch  culvert  directly  Into  Taunton  Lake.  Flow  discharging 
from  the  culvert  was  unobstructed. 

I 
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SECTION  4:  OPERATIONAL  PROCEDURES 

4.1  Procedures 

The  water  level  in  Centennial  Lake  is  naturally  controlled  by 
overflow  through  the  spillway.  The  center  section  of  the 
spillway  is  used  to  lower  the  lake.  The  lake  level  is  lowered 
several  inches  in  anticipation  of  intense  storms  by  Township 
of  Medford  officials.  Reportedly,  the  lake  level  is  observed 
closely  during  these  periods.  These  activities  are  coordinated 
with  upstream  and  downstream  lakes  so  as  to  accommodate  large 
discharges  from  one  lake  to  another. 

The  lake  level  Is  generally  lowered  a few  feet  in  the  early 
spring  to  repair  and  maintain  docks  and  beaches. 

4.2  Maintenance  of  the  Dam 


There  Is  no  regular  maintenance  or  inspection  procedures  for 
the  dam  and  appurtenances.  Maintenance  is  performed  "as-needed" 
by  the  Burlington  County  Road  Department  and  the  Township  of 
Medford  In  cooperation  with  the  owner.  Overall  conditions  at 
the  dam  are  observed  by  local  officials  at  least  weekly. 

. 

Reportedly,  occasional  comprehensive  inspections  are  made 
during  periods  when  the  lake  is  completely  drawn  down. 

There  has  been  no  maintenance  documentation  for  the  dam. 

However,  verbal  accounts  Indicate  almost  annual  repairs  to  the 
crest  road  and  side  slopes  consisting  of  filling  of  road 
drainage  related  erosion,  and  placing  of  sod  on  the  side 
slopes. 
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Past  experience  has  shown  that  the  joint  between  the  brick 
arch  culvert  and  corrugated  metal  pipe  arch  is  an  area  of 
potential  weakness.  Differential  movement  and  loss  of  soil 
from  above  the  culvert  has  been  experienced  and  large  holes  in 
the  embankment  crest  and  the  road  have  developed.  Repair  work 
performed  consists  of  patching  the  joint  with  mortar  and 
filling  the  holes  and  depressions  with  available  material. 

4.3  Maintenance  of  Operating  Facilities 

Maintenance  documentation  for  operating  facilities  at  Centennial 
Lake  Dam  has  been  poor.  Reportedly,  no  additional  work  has 
been  performed  on  the  timber  box  spillway  since  the  1954 
reconstruction.  It  has  been  reported  that  the  slide  gate 
controlling  the  center  section  of  the  principal  spillway  was 
replaced  in  1976  with  a new  30"  X 30"  slide  gate  consisting  of 
a stainless  steel  gate  and  lifting  mechanism.  A new  gate 
wheel  and  stainless  steel  stem  were  observed  during  the  field 
Inspection. 

4.4  Description  of  Warning  System 

The  warning  system  for  Centennial  Lake  Dam  consists  of  frequent 
observation  of  the  lake  level  by  the  Civil  Defense  Director, 
as  often  as  hourly  during  intense  storms  and  close  coordination 
with  upstream  and  downstream  dams.  This  procedure  is  not 
written,  but  has  been  established  through  long  past  experience 
of  municipal  officials. 

The  system  was  found  to  be  Inadequate  at  one  time  in  the 
recent  past.  In  1958  an  Intense  storm  caused  the  dam  at 
Marl  ton  Lakes  (upstream)  to  breach.  This  dam  is  not  in  the 


Township  of  Medford  and  Is  not  monitored  by  the  above  system. 

The  breach  outflow  from  Marl  ton  Lakes  caused  dams  at  Packowango, 
the  Girl  Scout  Camp  and  Bradocks  Mill  to  breach.  The  flood 
flow  was  stopped  at  Centennial  Lake  Dam. 

4.5  Evaluation  of  Operational  Adequacy 

The  dam  and  appurtenances  at  Centennial  Lake  have  performed 
satisfactorily  since  reconstruction  in  1954  with  no  overtopping 
or  breaching. 

There  has  been  poor  maintenance  documentation  for  this  dam, 
however  maintenance  has  apparently  been  adequate  to  sustain 
the  earthfill  embankment  and  appurtenant  structures. 

The  Informal  warning  system  that  has  been  developed  over  the 
years  has  served  adequately  since  1958.  However,  it  probably 
would  not  be  adequate,  sould  a storm  of  magnitude  equal  to  the 
SDF  occur. 


(i 

I 

: ' 


20 


. »v  - V:  Jr* 

* v*-*  - 

< f-r- 


"i 


SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data 

Size  and  hazard  classification  were  used  in  conjunction 
with  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams"  published  by  the  U.S.  Army  Corps  of  Engineers 
to  establish  the  SDF  (Spillway  Design  Flood)  for 
Centennial  Lake  Dan.  The  appropriate  design  range 
for  this  facility  is  1/2  PMF  to  PMF  (Probable  Maximum 
Flood).  Since  the  characteristics  of  Centennial 
Lake  Dam  fall  into  the  lower  end  of  the  prescribed 
classification  range,  1/2  PMF  is  used  as  the  SDF  for 
Centennial  Lake  Dam.  The  peak  SDF  inflow  rate  for 
Centennial  Lake  is  1478  c.f.s.  (See  Appendix  4)  as 
calculated  by  the  Clark's  Method  and  a synthetic 
time-area  curve  in  the  HEC-l-DB  Flood  Hydrograph 
Computer  Program.  This  flow  would  result  in  overtopping 
and  possible  breach  of  the  dam. 

Drainage  area  (DA)  and  general  hydrologic  characteristics 
such  as  Surface  Storage  Index  (St  )»  Main  Channel 
Slope  (S)  and  Man-made  Impervious  Cover  Index  (I) 
were  computed  using  USGS  quadrangles.  These  data 
were  used  in  conjunction  with  the  following  equations 
I to  determine  the  Clark's  Method  Paramenters  (R  and 
Tc  ): 


R/Te  + R * 0. 76 

o.tl  e.  S>5  -0-2® 

Tc  + R - 21  (DA/S)  (St  ) (1  + 0.31) 


The  drainage  area  contributing  to  Centennial  Lake  Dam  is 
7.3  square  miles.  The  watershed  land  use  is  generally 
undeveloped  swamp,  cranberry  bogs  and  a golf  course  with 
substantial  residential  development  along  the  lake  shoreline. 
The  reservoir  storage  capacities  were  estimated  using 
available  data  and  surface  areas  measured  from  USGS. 
quadrangles.  Storage  at  normal  pool  elevation  is  approximately 
334  acre-feet. 


Discharge  hydraulics  for  Centennial  Lake  Dam  were  established  ' 
using  the  standard  sharp-crested  weir  formula  and  coefficients 
for  the  timber  box  spillway  openings  for  water  levels  up 
to  the  platform.  The  submerged  orifice  formula  and 
coefficients  were  used  for  water  levels  above  the  platform. 

The  discharge  culvert  was  analyzed  and  it  was  found  that 
the  spillway  controls  the  discharge.  (See  Appendix  4 for 
Stage- Discharge  Curve). 

The  SDF  hydrograph  was  routed  through  the  spillway  facilities 
at  Centennial  Lake  Dam  using  the  HEC-l-DB  Computer  Program, 
and  it  was  found  that  the  dam  would  be  overtopped.  It 
was  assumed  that  overtopping  would  develop  in  the  depressed 
areas  at  the  ends  of  the  ddm  first  and  then  would  overflow 
the  entire  dam  length.  The  two  modes  of  overtopping  were 
handled  separately  in  the  computer  calculation.  The 
computer  output  In  Appendix  4 indicates  that  the  overtopping 
condition  over  the  entire  dam  would  occur  for  39  hours 
with  a maximum  flow  height  of  1.12  feet  above  the  main 
dam  crest  (elev.  66)  and  a maximum  non-breach  discharge 
of  1393  c.f.s.  It  was  also  calculated  that  the  existing 
spillway  facilities  are  adequate  for  a maximum  flow  of 
18  percent  of  the  PMF  without  overtopping  the  dam. 
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The  SDF  routing  referred  to  above  does  not  Include  discharge 
via  the  slide  gate  controlled  center  opening  In  the 
spillway.  It  is  clear  from  the  calculations  that  opening 
the  slide  gate  during  the  SDF  would  not  alleviate  dam 
overtopping. 

b.  Experience  Data 

a 

Reportedly,  Centennial  Lake  Dam  has  never  been  overtopped 
or  breached.  However,  once  In  1967  it  appeared  that  the 
dam  would  be  overtopped.  The  gate  valve  was  opened  and 
the  crest  was  sandbagged.  The  additional  discharge 
through  the  gate  valve  relieved  the  dam  stage,  but  resulted 
in  high  water  levels  in  Taunton  Lake  Immediately  downstream. 

c.  Visual  Observation 

At  the  time  of  the  field  inspection  there  was  no  evidence 
of  past  overtopping.  Eroded  areas  were  noted  on  the 
embankment  side  slopes,  which  were  apparently  due  to  poor 
crest  road  drainage  on  the  upstream  and  downstream  slope 
and  wave  actio.i  during  high  water  levels  on  the  upstream 
slope. 

Based  on  field  measurements,  the  weir  openings  with  the 
exception  of  the  center  opening  are  2.4  feet  high.  The 
crest  elevation  at  all,  but  the  center  opening  is  59.6 
feet.  The  top  of  all  the  openings  is  at  62.0  feet.  The 
embankment  crest  is  at  elevation  65.0  In  the  depressed 
areas  the  remainder  of  the  crest  Is  at  elevation  66.0. 

It  was  noted  that  flow  passing  through  the  depressed 
areas  would  erode  the  downstream  slope  of  the  embankment 
and  on  this  basis  was  considered  overtopping  of  the  dam. 
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Overtopping  Potential 


As  noted  previously  the  SDF  for  Centennial  Lake  Dam  would 
result  In  overtopping  of  the  dam  for  about  39  hours  with 
a maximum  flow  height  of  1.12  feet  In  a non-breach  condition. 
Further  calculations  Indicate  that  storms  greater  than  18 
percent  of  the  PMF  would  result  In  overtopping  of  the 
dam. 

Considering  the  type  of  dam  (earthflll),  overtopping  of 
the  magnitude  caused  by  the  SDF  would  probably  cause 
breaching.  It  was  assumed  that  one  breach  area  would 
develop,  and  that  It  would  start  to  develop  after  the 
entire  structure  Is  overtopped  (water  level  above  elevation 
66  ).  The  assumed  breach  would  result  In  the  loss  of 
about  40  percent  of  the  dam  crest  length  and  would  take 
approximately  one  hour  to  develop. 

The  breach  at  Centennial  Lake  Dam  would  yield  a maximum 
discharge  of  about  12,400  c.f.s.  Based  on  the  HEC-l-DB 
analysis  performed.  Centennial  Lake  Dam  would  breach  at 
the  same  time  that  Taunton  Lake,  Immediately  downstream, 
would  be  at  Its  maximum  non-breach  (elev.  56.8),  assuming 
the  dam  on  Taunton  Lake  does  not  breach.  As  can  be  seen 
from  the  plotting  of  stage  vs.  time  In  Appendix  4,  the 
breach  would  cause  the  downstream  water  level  In  Taunton 
Lake  to  rise  3.4  feet  In  one  hour.  This  sudden  breach 
Induced  rise  would  be  superimposed  on  the  already  high 
downstream  water  level  resulting  in  a maximum  downstream 
stage  of  elevation  60.5. 


24 


SECTION  6:  STRUCTURAL  STABILITY 


6. 1 Evaluation  of  Structural  Stability 
a.  Visual  Observations 

At  the  time  of  the  field  inspection,  there  were  no  signs 
of  distress,  subsidence  or  animal  burrows  in  the  dam  or 
the  spillway.  There  was  no  evidence  of  the  two  18  Inch 
diameter  corrugated  metal  pipes  referred  to  In  the  Inspection 
reports  and  "Application  for  Permit  for  Construction  of 
Repair  of  Dam"  In  the  NJDEP  file.  In  the  event  that 
these  pipes  are  burled,  they  would  constitute  a "ready-made" 
seepage  path  and  could  cause  localized  areas  of  Instability 
in  the  upper  embankment  side  slopes. 

No  seepage  was  observed  In  the  downstream  area  of  the  em- 
bankment, however  the  downstream  toe  of  the  embankment 
was  submerged  at  the  time  of  inspection.  Eroded  areas 
were  observed  along  the  upstream  and  downstream  embankment 
slopes  which  were  apparently  a result  of  poor  road  drainage. 
Erosion  along  the  upstream  slope  was  also  attlbuted  to 
wave  action  during  periods  of  high  lake  levels. 

The  timber  box  spillway  was  generally  In  good  condition. 

The  submerged  and  burled  portions  were  not  Inspected. 

The  Inner  section  of  the  discharge  culvert  was  not  accessible 
and  consequently  was  not  closely  Inspected.  The  timber 
support  at  the  upstream  end  of  the  corrugated  metal  pipe 
arch  and  the  joint  between  the  brick  arch  and  corrugated 
metal  arch  were  observed,  but  should  be  checked  closely. 


Considerable  growth  In  the  form  of  trees  and  brush  exists 
on  both  the  upstream  and  downstream  embankment  side 
slope.  These  trees  and  brush  are  undesirable  and  adversely 
effect  the  dam. 

b.  Design  and  Construction  Data 

Material  on  file  with  NJDEP  does  not  contain  design 
calculations  or  mathematical  analysis  of  the  structural 
stability  of  the  dam.  Accurate  information  with  respect 
to  the  typical  earthfill  section  is  not  available. 

The  timber  sheet  pile  cutoff  wall  located  between  the 
outside  of  the  spillway  and  the  discharge  culvert  was 
Installed  during  the  1954  reconstruction  as  an  anti-seepage 
measure.  There  is  no  record  of  seepage  rings  along  the 
arch  culvert. 

c.  Operating  Records 

No  formal  records  are  available.  However,  verbal  accounts 
Indicate  that  the  dam  has  never  showed  signs  of  any  sort 
of  structural  instability.  ‘Eroded  areas  along  the  embankment 
slopes  are  filled  and  sodded  on  an  almost  annual  basis. 

| 

Reportedly,  the  joint  between  the  brick  arch  and  the 
corrugated  metal  arch  has  opened  In  the  past  and  soil 
above  the  joint  was  lost  resulting  In  depressions  and 
holes  in  the  embankment  crest.  These  areas  were  repaired 


by  filling  with  available  soil. 
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Post  Construction  Changes 

According  to  the  NJDEP  files  there  have  been  no  major 
changes  in  the  dam  or  appurtenances  since  the  1954  re- 
construction. This  was  verified  during  the  field  inspection. 

Seismic  Stability 

Centennial  Lake  Dam  is  located  in  Seismic  Zone  1 as  is 
defined  in  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams,"  which  is  a zone  of  very  low  seismic  activity. 
Experience  indicates  that  dams  in  Seismic  Zone  1 will 
have  adequate  stability  under  seismic  loading  conditions. 

If  stable  under  static  loading  conditions.  Based  on  the 
field  inspection  findings  the  dam  appeared  to  be  outwardly 
statically  stable,  however  additional  studies  must  be 
performed  to  establish  the  internal  stability  of  the 
embankment  in  the  vicinity  of  the  discharge  culvert 
joint,  subsequent  to  this  report. 
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SECTION  7: 


ASSESSMENT  AND 
RECOMMENDATIONS 


7.1  Dam  Assessment 


a.  Safety 

Based  on  the  hydraulic  and  hydrologic  analyses  described 
In  Section  5 and  Appendix  4 the  spillway  is  capable  of 
accommodating  a maximum  flow  of  18  percent  of  the  PMF 
without  overtopping  the  dam.  The  hazard  classification 
of  the  dam  is  high,  as  established  in  Section  1.  Based 
on  HEC-l-DB  computer  analyses  performed  for  Centennial 
Lake  Dam  and  the  downstream  lake  (Taunton  Lake),  Centennial 
Lake  Dam  would  most  likely  breach  when  Taunton  Lake  has 
reached  a high  stage.  Breaching  of  Centennial  Lake  Dam 
would  cause  an  additional  rise  in  the  Taunton  Lake  water 
level  of  3.4  feet  in  one  hour,  above  the  already  high 
stage  in  the  lake.  Consequently,  failure  of  Centennial 
Lake  Dam  would  significantly  increase  the  hazard  to  loss 
of  life  downstream  from  the  dam  from  that  which  would 
exist  just  before  overtopping  failure.  The  HEC-l-DB 
computer  analysis  also  indicates. that  Centennial  Lake  Dam 
would  not  be  capable  of  passing  1/2  PMF.  Therefore,  the 
spillway  at  Centennial  Lake  Dam  Is  assessed  as  seriously 
Inadequate. 

The  outward  structural  Integrity  of  the  dam  appears  to  be 
adequate  based  on  the  field  Inspection.  However,  based 
on  past  experience  at  the  dam,  the  joint  between  the 
brick  arch  and  corrugated  metal  pipe  arch  is  subject  to 
differential  movement  and  loss  of  soil  from  above  the 


joint,  undermining  the  crest  road.  Future  Instability  of 
the  embankment  is  likely  in  this  area,  therefore  additional 
study  of  the  structural  Integrity  of  the  embankment  Is 
necessary. 

b.  Adequacy  of  Information 

Information  sources  for  this  study  Include:  1)  field  in- 
vestigations, 2)  the  1954  reconstruction  drawing,  "Applica- 
tion for  Permit  for  Construction  or  Repair  of  Dan",  dam 
Inspection  reports  and  miscellaneous  correspondence  in 
the  NJDEP  file,  3)  USGS  quadrangles,  4)  aerial  photographs 
from  Burlington  County  and  5)  consultation  with  the 
owner  of  Centennial  Lake  Dam  and  local  officials. 

Information  and  data  collected  for  Centennial  Lake  Dam  Is 
sufficient  for  a Phase  I assessment  of  the  hydraulic 
capacity  and  structural  Integrity  of  the  dam  and  appurtenances. 

c.  Necessity  for  Additional  Data/Evaluation 

Additional  Information  in  the  form  of  a comprehensive 
topographic  survey,  borings  and  probes,  seepage  observations 
along  the  downstream  toe  of  the  dam,  and  a thorough 
Investigation  of  the  joint  in  the  discharge  culvert 
should  be  performed  so  as  to  permit  an  accurate  analysis 
of  dam  stability,  subsequent  to  the  Issuance  of  this 
report. 


7.2  Recommendations 
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a.  Remedial  Measures 

Based  on  hydraulic  and  hydrologic  analyses  performed  for 
this  report  using  the  U.S.  Amy  Corps  of  Engineers  screening 
criteria,  the  spillway  is  "Seriously  Inadequate."  It  is 
therefore  recommended,  that  a qualified  professional 
engineer  be  engaged  soon  to  perform  a more  sophistacated 
and  precise  hydraulic  and  hydrologic  analysis  and  design 
modifications  to  the  dam  and  appurtenances  as  may  be 
required  so  that  the  spillway  will  accommodate  the  SDF. 

The  design  analyses  should  consider  the  effects  on  the 
upstream  and  downstream  areas  and  should  be  coordinated 
with  similar  studies  to  be  performed  in  these  areas. 

It  is  further  recommended  that  the  following  remedial 
measures  be  undertaken  by  the  owner  in  the  near  future. 

1.  All  trees  and  brush  on  the  earthfill  embankment 
should  be  cut  off  at  ground  level  and  removed 
with  minimal  disturbance  of  the  embankment 
surface. 

2.  Eroded  and  bare  areas  along  the  upstream  and 
downstream  embankment  slopes  should  either  be 
stabilized  and  treated  so  as  to  support  the 
growth  of  ground  cover  vegetation  or  riprapped 
in  the  near  future.  Positive  drainage  should 
be  provided  along  the  crest  road. 
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3.  The  depressed  areas  along  the  dam  crest  should 
be  filled  with  suitable  material  to  elevation 
66,  so  as  to  develop  a continuous  level  dam 
crest  or  as  an  alternative  the  downstream  slope 
In  these  areas  should  be  paved  with  asphalt  or 
concrete  to  protect  these  areas  during  periods 
of  overflow. 

4.  An  improved  securing  mechanism  should  be  provided 
for  the  slide  gate  wheel. 

The  implementation  of  the  above  measures  will  require 
proper  detailed  design  and  the  obtaining  of  applicable 
NJDEP  approvals. 

b.  Maintenance 

The  owner  of  the  dam  should  initiate  a formal  program  of 
annual  inspection  and  maintenance  in  the  near  future. 

The  inspections  should  be  performed  by  a qualified  professional 
engineer  and  the  observations  and  measurements  should  be 
recorded  on  standardized  check-list  forms.  Inspection 
check-lists,  complete  records  of  maintenance, and  design 
calculations  and  construction  drawings  for  changes  made 
to  the  dam  and  appurtenances  should  be  included  in  a 
permanent  file,  available  for  public  inspection. 

Repairs  should  be  performed  as  required  and  the  following 
maintenance  should  be  performed  annually:  remove  brush 
and  trees  from  the  embankment  and  clear  debris  from  the 


spillway  openings  and  the  downstream  channel. 


Since  the  annual  lowering  of  the  lake  does  not  completely 
expose  the  dam  and  appurtenances,  the  lake  should  be 
drained  at  least  once  every  five  years  for  the  purpose  of 
removing  sediment  at  the  spillway  and  to  permit  complete 
inspection  and  repair  of  the  dam  and  appurtenances. 

The  present  informal  warning  system  should  be  formalized 
with  a written  procedure  for  monitoring  and  operating  the 
facility  with  specific  responsibilities  assigned  to 
personnel  involved. 

c.  Additional  Studies 

A qualified  professional  engineer  should  be  engaged  in 
the  near  future  to  perform  a comprehensive  dam  stability 
analysis  with  special  attention  given  to  the  area  along 
the  discharge  culvert  joint.  A topographic  survey, 
borings  and  test  probes  should  be  performed  as  part  of 
the  stability  analysis.  In  addition  Taunton  Lake  (downstream 
of  Centennial  Lake  Dam)should  be  drawn  down  so  that  the 
downstream  toe  of  Centennial  Lake  Dam  is  exposed  for 
inspection  as  part  of  the  stability  analysis.  This 
inspection  should  be  coordinated  with  the  normal  annual 
lowering  of  the  lake  if  possible. 

The  submerged  portion  of  the  timber  box  spillway  and  the 
discharge  culvert  should  be  inspected  closely  in  the 
future  for  distress  or  deterioration. 
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Unconsolidated  stratified  silty  sand  and 
narrowly  graded  sand  of  marine  origin  (Kirkwood 
Sands). 

Silt  and  sand,  with  some  clay  and  significant 
organic  matter  near  the  surface. 


Information  taken  from  Rutgers  University  Soil 
Survey  of  New  Jersey,  Report  No.  20  Burlington 
County  and  Geologic  Map  of  New  Jersey  prepared 
by  Lewis  and  Kummel. 
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CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


SPILLWAY  PLAN  1954  Reconstruction  Plan  . Available  from  NJDEP  file. 


MAINTENANCE  None  Available 

OPERATION 

•RECORDS 


PHOTO  3 


SPILLWAY  DISCHARGE  CULVERT  - 
BRICK  ARCH  AND  CORRUGATED  METAL  ARCH 
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PHOTO  4 

SPILLWAY  DISCHARGE  CULVERT  OUTLET 


19  DEC.  1978 


PHOTO  9 


ROADWAY  ON  CREST  OF  DAM 


PHOTO  10 

} DOWNSTREAM  CHANNEL  (TAUNTON  LAKE) 


19  DEC.  1978 


APPENDIX  3 
Engineering  Data 

I 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


Generally  marsh  and  wooded,  small  portion 
DRAINAGE  AREA  CHARACTERISTICS:  residential  dwellings. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  59.6  (334  Acre-Feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  N.A. 

ELEVATION  MAXIMUM  DESIGN  POOL:  65.0 

ELEVATION  TOP  DAM:  65.0  (lowpoint,  depressed  areas  along  dam  crest) 

SPILLWAY  CREST:  Timber  Stoplogs 


a. 

Elevation  59.6 

b. 

Type  Controlled  overflow 

c. 

Width  2"  (Stoplog  width) 

d. 

Length  13.7'  total  (5  openings) 

e. 

Location  Spillover  Timber  chamber  downstream  from  stoplogs. 

f. 

Number  and  Type  of  Gates  Stoplogs  on  5 openings  plus  manual  slide 

gate  on  center  opening. 

OUTLET  WORKS:  Slide  gate  controlled  center  opening  to  timber  chamber  to  dis- 


a. 

charge  culvert. 

Type  Manual  slide  gate 

b. 

Location  Center  opening  on  spillway 

c. 

Entrance  inverts  58.8  Stoplog  crest,  47.9  Slide  gate 

d. 

Exit  inverts  44  Discharge  Culvert 

e. 

Emergency  draindown  facilities:  Slide  gate  on  center  opening 

HYDROMETEOROLOGICAL  GAGES:  None 

a. 

Type  N.A. 

b. 

Location  N.A. 

c. 

Records  N.A. 

MAXIMUM  NON-DAMAGING  DISCHARGE: 

(Water  surface  at  elev.  65, 

(Lake  stage  equal  to  top  of  dam)  270  cfs  depressed  areas  in  dam  crest) 
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APPENDIX  4 

Nydrologic  Computations 
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